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430. UHLENHUTH, E., The Internal Secretions in Growth and Devel-
opment of Amphibians. Amer. Nat., 1921, 55, 193-221.

Here are outlined the results of the author's experiments on
thyroid and pituitary treatment of various amphibian larvae to
gether with brief discussions of the results from the numerous
researches on amphibians which for the most part have been con-
ducted since 1910. Thyroid treatment produces a remarkable
acceleration of development sometimes with complete absence of
growth. The changes of the relation between growth and develop-
ment furnish an important link in the chain of facts necessary for an
understanding of how the thyroid functions. This, as well as former
studies, shows that amphibian metamorphosis is the result of a
highly increased metabolism, under thyroid treatment, in which
catabolism becomes faster than anabolism. This indicates and
structural analysis shows that the early stages of metamorphosis
are processes of atrophy rather than of constructive development
although the latter may accompany. The author believes that the
advance of the higher vertebrates from aquatic forms would not
have been possible had it not been for the thyroid apparatus,
although crucial experiments giving evidence of this view have not
been performed. It is clear, however, that metamorphosis is in-
itiated by thyroid products. The fact that certain of these changes,
once initiated by thyroid action, continue automatically indicates
that the problems of metamorphosis are extremely complex. More-
over, in amphibian development various groups of organs develop
independently of one another, thus indicating that specific hormones
or conditions control the growth of different groups of organs.

This entire field of research is of great importance for many
reasons not least of which is the light which it may at any time
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throw upon problems of evolution and the inheritance of acquired
characteristics.

R. H. WHEELER (Oregon)

431. LARSELL, O., Nerve Terminations in the Lung of the Rabbit.
J. of Comp. Neur., 1921, 33, 105-132.

This paper contains a contribution to our knowledge of the
nerve structures terminating in (1) the epithelium of the primary
bronchi within the lung and at the points of division of the succeed-
ing orders of bronchi, where there are evidently three functional
types of terminations; (2) the smooth muscular fibers of the bron-
chial musculature where the nerve endings are probably motor and
inhibitory; (3) the cells of the intrapulmonary ganglia where are
found pericellular networks apparently of vagus origin; (4) the
pulmonary artery, its branches and arterioles where is to be found
a rich innervation of fibers concerned with the smooth muscle cells
of the tunica media.

R. H. WHEELER (Oregon)

432. HALL, ADA R., Regeneration in the Annelid Nerve Cord. / .
of Comp. Neur., 1921, 33, 163-191.

Miss Hall studied regeneration in Helodrilus calignosa (1) after
a simple cut of the nerve cord, (2) after removing two to four seg-
ments of the cord. She found (1) that there is a rapid formation
of plug material which closes the wound. (2) This cicatrix material
forms strands along which nerve fibers regenerate. (3) If the cut
is through a ganglion large ganglion cells migrate into the strands.
(4) When several ganglia are removed fibers and ganglia are replaced
by outgrowths from both cut ends. Rate of growth for fibers in
the annelid was about 0.1 mm. per day, considerably slower than
the rate of 0.65 found by Ranson (1910) in the sciatic nerve of the
dog. Bibliography and seventeen figures.

R. H. WHEELER (Oregon)

433. CRAIGIE, E. H., The Vascularity of the Cerebral Cortex of the
albino rat. / . of Comp. Neur., 1921, 33, 193-211.

The measurement of vascularity here taken was the total length
of the capillaries enclosed in a given area. Samples from five areas
were examined: the insular, praecentral, occipital, temporal and
parietal. Eight brains were used. In all the five areas the 4th
lamina (lamina granularis interna) was the richest in vascularity
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followed in order by the third lamina (pyramidalis), the fifth
(ganglionaris), the fourth (lamina zonalis) and the sixth (lamina
multiformis). The latter was relatively richer in the insular region.
The granular and supragranular layers tend toward a greater
vascularity than do the infragranular layers. It seems probable
that the former group is receptive and associative in function while
the latter group is corticifugal. This is consistent with the lower
centers in which it has been found that sensory and correlation
nuclei are more vascular than are the motor. Sexual and racial
differences appear to be more marked in the cortex cerebri than in
other parts of the nervous system, suggesting that the vasculariza-
tion of the more recently evolved centers is more susceptible to
sexual, hereditary or environmental influences than that of the
more ancient reg;ons. The insular region is less vascular than other
regions and differs from the rest more than do other areas differ
from each other,

R. H. WHEELER (Oregon)

434. HERRICK, C. J., The Connections of the Vomeronasal Nerve,
Accessory Olfactory Bulb and Amygdala in Amphibia. / . of
Comp. Neur., 1921, 33, 213-279.

Of special interest are the author's conclusions regarding the
genesis of the amygaloid complex and his descriptions of the struc-
tural relations of the corpus striatum, the habenula and hypothal-
amus. The amygdala in the anuran is connected with the olfactory
bulb (vomeronasal formation) by a secondary tract, the ventro-
lateral tract; it is connected to the opposite amygdala through the
anterior commissure, and to the habenula, the medial olfactory
areas and the hypothalamus. The hypothalamic nucleus of the
olfactory projection tract is connected with the dorsal part of the
thalamus, with the septal areas and probably with gustatory and
other visceral systems and the pars nervosa of the hypophysis.
The frog possesses a true corpus striatum which is related with the
lateral forebrain bundle and which is quite separate from the lateral
olfactory nucleus and the amygdala. The amygdala, then, was
apparently differentiated under the influence of excitations from
the vomeronasal organ but in higher forms of organisms other
sensory systems modified the functional aspects of the amygdala
as a whole until the primitive olfactory systems were suppressed

ithout destroying the integrity of the surviving components of
the amygaloid complex. The olfactory system in all vertebrates
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has the dual role (i) of a visceral or interoceptive function concerned
with the selection and digestion of food and (2) of a somatic or
exteroceptive function concerned with environmental conditions.
Such a study as this is important in throwing light upon the origin
of the cerebral cortex for the reason that primitive olfactory systems
and their connections played so dominant a role in phylogenesis.
In this connection, however, one must bear in mind the dual nature
of the sense of smell.

R. H. WHEELER (Oregon)

435. SPAETH, R. A., An Artificial Nerve. Science, n.s., 1921, 54,
360-1.

S. notes that Lillie has recently shown that apparently "the
transmission of the momentary wave of activity which occurs in a
passive iron wire on activation in 70% nitric acid is closely analogous
.both chemically and electrically to the passage of the nerve im-
pulse." (R. S. Lillie, Science, 1918, 51, 43. / . Gen. PhysioL, 1920,
3, 107.) "The general similarity of the two phenomona was appar-
ently first noticed by Wilhelm Ostwald" who called attention in
1900 to "the possibility of nerve transmission being a process akin
to the transmission of activity." Acting on this suggestion, Heath-
cote experimented with iron in nitric acid and published a paper in
1907. (/. Soc. Chem. Indust., 1907, 26, 899.) In this paper
Heathcote stated that he had found "by direct experiments in the
case of iron in nitric acid" that transmission of activity was natu-
rally "slower immediately after the first transmission owing to
products of reaction around the iron. . . . An effect of this kind
in a nerve would explain the nature of 'fatigue' so far as it concerns
nerves." S. states "It is not surprising that Heathcote's paper
should have escaped the attention of physiologists. Lillie's inde-
pendent rediscovery of this analogy, however, and his detailed
studies and analysis strengthen the probability of a fundamental
relation subsisting between the two phenomona."

S. describes an apparatus suitable for lecture table demonstration
of the "passage of a wave of activation" over the surface of a No.
20 piano wire immersed in 70 per cent, nitric acid (by vol.) and
connected with a demonstration galvanometer registering both
positive and negative variations. (Picture of the apparatus accom-
panies the article.) When a zinc or copper stimulus is applied to
the surface of the acid, there ensues a longer or shorter "latent
period," after which the entire wire becomes activated and the
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galvanometer registers a diphasic action current. With proper
precautions, the preparation may be used repeatedly to demonstrate
mechanical, chemical and electrical stimulation.

H. E. STARR (Pennsylvania)

3. SENSATION AND PERCEPTION

436. OLMSTED, J. M. D., Effect of Cutting the Lingual Nerve of the
Dog. J. of Comp. Neur., 1921, 33, 149-153.

Several dogs were anaesthetized and on the right side, 5 mm.
of the lingual nerve just peripheral to the branch to the submaxillary
gland were removed. In one dog, killed 8 days after the operation,
taste buds had disappeared from 18 anterior fungiform papillae on
the operated side; in three papillae one bud remained but was
imperfect; 2 papillae each had one perfect bud, one papilla having
the remains of a second. On the unoperated side each papilla had
from 2 to 5 perfect buds. In another dog, 15 days after operation,
similar results were found. Check experiments proved that the
disappearance of the taste buds was not due to shock incident on
the operation. The process by which the taste buds disappear is
one of degeneration with the aid of phagocytic leucocytes and not
one of dedifferentiation or metamorphosis as was formerly supposed
(Vintschgau, 1880 and Meyer, 1896). Epithelial cells take the
place of the taste buds with an attending proliferation by mitosis
from the germinative layer.

R. H. WHEELER (Oregon)

437. WHEELER, R. H., The Synaesthesia of a Blind Subject. Univ.
of Oregon Pub., I, No. 5, 1920, 61 pp.

The investigator reports a series of very interesting descriptions
of the various forms of synaesthesia characterizing the mental life
of a subject who has been blind since eleven years old. As a basis
for an understanding of this case of synasthesia and with a view to
a theory of synaesthesia in general, the author gives a lengthy
review of the literature appertaining to the subject of synaasthesia
and appends to his article a bibliography of one hundred and
forty-five scientific, and twenty-two popular, references. Synaes-
thetic phenomena, in the form of colors and color schemata, for
tones, music, letters of the alphabet, vowels and consonants, num-
bers, voices, proper names (geographical materials), abstract terms


